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Q CUI is known as the hidden enemy, defined as ~ 
the external corrosion of Piping ja a 
equipment's fabricated from cat 
manganese, low alloy and austenitic si 
steels that occurs underneath exte 
jacketed insulation owing to the penetra 
water. E 

O CUI has been occurring for as ond hi 
cold piping and equipment's haver bi 
insulated for: iwi" 


o Thermal protection 
o Energy conservation 
o Process stabilization 

















CUI Introduction 















Q CUI is a major common problem ona ` 
worldwide basis that is shared by all a , 
refining, petrochemical, power, industrial, 
onshore and offshore industries. Leaks Due to CUI 

O It is not a new problem, but can be a seriei — 
problem. »- E ae | 
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Q CUI has been responsible for many majol 
leaks that lead to health & safety incident 
result in lost production and are responsible 
for the large maintenance budgets which 
required to mitigate the problem. 





























CUI Introduction | 
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u: 
LJ At one chemical process plant alone, the CUI 


cost was reported to be in the million of 
dollars. 





2 A common but incorrect assumption is that . Leaks Due to CUI 
insulation also protects against corrosion. 


» or" sel 
o The insulation usually hides the corroding metal ft | | 


A 
and the problem can go undetected for B 
until metal failure occurs. A 
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o CUI problems are commonly found 
significant after about 5 years. 


L] CUI rate depends on temperature ai 
internal or external containment sources 


























CUI Introduction 













11 CUI cannot be visually detected during normal 
service without removal of the insulation. — 

o The corroded surface is mostly hidden by the 
insulation system and will not be identified until. 

the insulation is removed for inspection on inf the, 
event of metal failure leading to health and se alety- 
incidents. | 


L The necessity of protection against CUI misties 
determined for each individual plant that mel 
preventing un-necessary maintenance 
expected shutdowns, and catastrophic fa 


that lead to health & safety incidents. 








. Lea ks Due to CUI 










































L1] What corrosion Is? 


o Corrosion can be defined as the -— 
attack of a metal by chemical or electrochemii 
reaction with its environment. d t l 

o Corrosion or sometimes called rust comessiror 

"corrous" which means eating away. pw 

= Deterioration by physical causes is Ms 
corrosion, but is deci as me oroa dr 
Weal. " Y ^. " P L P^ 

o Anode, cathode, metallic path V ; 
electrolyte are known as the corrosion: 

































































L What corrosion is? Tee 
o On carbon steels, the corrosion under ir sul 

is usually of a general or pitting type. 

= |t has been recognized within industry th 













steel operating with a skin tempera ei at 


temperature range of -4°C to 175°C he 
greatest likelihood of CUI. E. “9 






« Insulated surfaces for carbon steel operat 


continuously above 175°C or below 
present major CUI problems. 

= However, steadily or cyclically betwee 
temperature may suffer significant co 
problems. | 





























L] What corrosion Is? 


o On austenitic or duplex stainless steel aet 
corrosion is almost always chloride st C$ j 
corrosion cracking (CI-ESCC). 


























The temperature range of 50°C to 175°C hase hee 
greatest likelihood of CI-ESCC. E dA 
Insulated surfaces for stainless steel o per. T 
continuously above 175°C or below 50* 
present major CI-ESCC problems. 





However, steadily or cyclicall ly b betwe 
temperature may suffer significant ¢ 
problems. d 














































L1 CUI of carbon-manganese steels and lo ow-alloy : 
steels usually occurs when steel Is cor tactedi 
by aerated water. x ‘ 

; X] t 


L] A source of water, chlorides, and n et tensile of " ws % 
stress causes CI-ESCC of susteni stainless. MER \ 
ole CAN 


- CUI has been reported under all toil jf 
insulation material. ih 











LJ The insulation type may or nya j€ 
contributing factor. 




















Does CUI Qc CU f Á 





present on the insulated substrate in 
allow CUI to take place. 


-] The principle source of water are: 


1. Infiltration from external sources 


2. Condensation 





-] Water or moisture (electrolyte) must be 


J There are many sources of water that. can ^ "ES 
enter into the installed insulation system. "A c 
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or a er to 


























the following external sources: 

o Rainfall 

o Drift from cooling towers 

o Condensate falling from cold s servie 
equipment's 

o Steam discharge 

Process liquid spillage Me 

o Spray from fire sprinklers, deluge systems, ar » 

washdowns | 

o Groundwater 

o Condensation on cold surfaces after 
barrier damage 
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L] How does water enter in the insulation? 


o External water enters an insulated syste 
primarily through breaks in the prote 
covering or weatherproofing. ; 

Q The protective covering breaks may be, 
result of the following: | 


o Inadequate design 








o Improper insulation installation 
o Mechanical abuse 
o Poor maintenance practice 
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` y ^r Over Protective Coverin 
j | S QUEE LA 


_] How does condensation occur? 
o Condensation r sults when the terr he 


the metal surfac e is lower than a 
dew point. 


DIMOGEC E: 


ProvactivaiGovering — 





CUI P 


Wet Insulation 































o Contaminants increase the condui 
and/or corrosiveness of the v 


environment under insul ation. 
o Chlorides and sulfates are 


contaminants found under insulatior 


o There are two primary 


contaminants in water under insulat 
thal 


1. Contaminants external to 
materials. 


2. Contaminants leached from the il 


materials and its accessories. 


the 
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Damaged _ 
ProwectiveaGovering — 
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ar Protective Covering 






o Whether the sources of contamine 

external or internal, they are parti 
detrimental and accelerate the rate of € 
under insulation. 


o External contaminants are genere Ub < 'i 


DAMOG pe 
PRORSCUNS4SOWeSn, — 


come from sources such as: 
1. Cooling tower drift 

2. Acid rain 

3. Firewater deluge 

4. Atmospheric emissions etc. 














-Over Protective Covering 
m 
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L] Role of the water soluble e contaminants | 
o Sources of Chlorides 








o Unless the insulation materials e DÉEed 
accessories are : red " chloride 1 ree ch l S ENS DS 
can be present in alm ost : all components, PROVSCUNALGOVETING 
insulation system pe as: 

1. Insulation materials CUI —P1 


2. Mastic or sealants 

3. Vapor barriers 

4. Jointing compounds and adhesives 
5. Anti abrasive coatings 


o Contaminants may also be present over the p 
coating applied on the steel surface to be insulate 


























s CUI 





Q Role of temperature ! 
o Service temperature is an important ie 
affecting the rate of CUI of carbon steel be 

two opposing factors are involved: 

= Higher temperatures reduce the timi 
contact with the carbon steel; howewvt 

the service life of protective coatinc 

sealants and make the water more correc 

L1 CUI is a strong possibility If: 
o Steel work is not protected with a suite 
and the insulation is not installed in e 
under dry conditions and protected by 
weather-resistant cladding/protective cove 















DAMAGE P 
. PROWSCUVE Covering i5. 


| at B 





























AJ Detecting CUI is a multi-disciplinary v 





Q Good communication and understan di 
required between the group members. re 





J Best time to execute inspection to detect @Ù 
during plant shutdown period ana € eason 
L1 Insulation is a hazardous material s 


safety supervision is also impo tan 
detecting CUI. 
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How to Detect CUI 















LJ It's a difficult task to detect and measi we mila d S 
effects of CUI as thermal insulation cre ates à ud Ó 
formidable barrier to easy inspection e 
corrosion damage. 


LJ Removing all the insulation would | be uil Pel 
method for locating and evaluating CUI, b but this 4 


Is time-consuming and expensive. r 


D 
Q Inside (indoors) areas are less at ris kig or TCU 
provided that they are not near k -dow 
safety shower, or fire protection deluge ame el 


























How to Detect CUI 








KA 
Ld There are several ways of detecting. CU lo n 
piping systems. A ar 


» 


Q Detecting CUI on vessels is generally m 
difficult, but it is possible using some te chi idt Gc 





= 





L] Before selecting a CUI detection technique 
methods consideration should be giv en n to the 

following: 

o Utilized metallurgy (CS, SS etc.). 

o Operating conditions. 

o Insulation and protective covering type 2 anc 
thickness. 




















to Detect CUI 





O) Following techniques are used to detect CUIN 
o Visual inspection M 








= 100% insulation removal 






= Partial insulation removal 


o Nondestructive moisture and Corrosiok 
detection technique's r | 
= Moisture meter 


= Infrared thermography 


Profile, flash radiography o Opt ions 


technique 
= Ultrasonic testing techniques 


Pulsed eddy current 

















21 Complete (100%) insulation removal 
o The on ly method that c can dete , 
damage. ; / 


= The most reliable technique to de 
i an — the insulation 


insulation on equipment or piping 
stripped and reinstalled. 


w-—— costs to access insul 


ec 














How to Detect CUI This Method Involves 


L Complete (100%) insulation removal 


o This is a qualitative method to detect CUI thai 
cannot directly measure the loss of meta 
thickness, and requires other NDT techniques 
such as pit gauge, ultrasonic testing ogg 
radiography to quantity metal loss. Viera ant 











Check the Surface 
Condition 


o Process-related problems may also occur if the 
insulation is removed while th(eN Aaien 
piping/equipment is in service. Problem Areas 
= Insulation removal and Inspection personnel may 

be exposed to hot surfaces and need to be caref WT PT aya 
to avoid contact with surfaces at or above 60°C. 

















How to 














J Moder ate eto a sheet pe corrosion along 


LJ Partial insulation removal 


o Risk evaluation team of a plant deci ide Fibex (a assa i 
removal of insulation is required to | beg ‘Tal — 
or 100%. | a 
= If the evaluated risk level is at high extreme then) "i 
100% insulation removal is necessary. : 
= If the evaluated risk level is medium-higt |. 
greater than 40% of insulation r 
necessary including all critical point and/ 
damaged area's. - A VA i S 
= |fthe evaluated risk level is medium 1 then 20% fof 
insulation removal is necessary i includir g all 


"Eu 


critical points and damaged area's. V. gF y i F 





























LJ Partial insulation removal 


o Risk evaluation team of a plant deci ide the: 
removal of insulation is required to I epa Tall 
or 100%. 
= |f the evaluated risk level is low then remo 

insulation at all critical points with evide 
damage Is necessary. ` 
= No inspection is required if the evalua dris 
level is negligible. um M. i 
* Risk evaluation team also locates and mark 
critical areas of a piping or equipment to. 
inspection openings for metal thickn 
measurement and visual inspection. — 3 












d Moder ate we Maiv sheet pe corrosion along 
7 qe extending under the remaini ing 
T insulation. 
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- Inspection openings 


O 


O 









CUI may be detected through ins 
openings/windows. m 
Generally carried out as a first nash à 
usually limited by access. E 


The technique requires a little cost to ev 
CUI initially. a ge i 
Only covers small area's that provide a.€ juide e 
to potential problem area's. 


The windows can be a source of water pr 
moisture ingress. 





E 











How to Detect CUI 


- Inspection openings 













o Inspection windows are installed on ef tical F. 
locations where there is a possibility orog 
o The openings are removed to access thi xi A. 
—— - d 
condition of the surface under the window 7-—— | - 
o Special consideration is given on the conditio) ye spec aN MaA OWS 
of the coating under insulation. ~ 7S "uw 7 » 


= |f the coating under the inspection window is goods 
then it is an indication of less CUI in the system n. 


= If there is indication of coating damage or ' startilne 
general corrosion under inspection window son 
insulation can be removed and extent of de am je is 
determined to repair. ON 























How to Detect CUI This Method Involves 









2 Nondestructive (NDT) moisture and corrosi oii aona 
detection technique's 


o When insulation removal is not practical, suitable me sc alle «PIS 
NDT methods are used for detecting CUI. . Measurement 


O Selecting an NDT technique for detecting C UDR AT 
requires detailed knowledge of the piping mpm 
system or equipment layout as well a 
advantages and disadvantages with a cost torpe Pr 
benefit ratio. Problem Areas 

o Itis also recommended to hire a trained a 
certified NDT technician(s) to detect CUI of daikta Sura 


piping or equipment. 

















-r mmm aa EE "mS 
s rmm T CE wn um 
= we m m 
Lu Li 
a. rj 
s 


LA 
= Regardless the method(s) used to detect CUL, it 
Is also necessary to consider highly suse ceptible 
CUI area's of a piping or equipments, such area S 









can be: : B5 
l i E 

o Water penetration areas | 

o Damaged insulation area's = 


e rgo 


Q Experience has shown that the rate of Cul on 
these susceptible area's of a piping i Or 
equipments are greater than the other a eas 


LI Periodic inspection (Visual and/or DT) is 
recommended on these area's. — 

















L1 Water penetration area's 


All penetrations or breaches in the insulation - 
jacketing systems such as: ^ 


Ó 





E 





Dead legs 

Hangers and other supports 
Valves and fittings 
Bolted-on pipe shoes 
Ladders and platforms 
Vessel name plates attached by welding 





Steam tracer tubing penetrations 
Termination of insulation at flanges etc. — 



























How to Detect CUI 


Rust Staining on 
Jacketin 








_] Damaged insulation areas are: 
o Damaged or missing insulation jacketing.. 


o Termination of insulation in a vertical pipe 
piece of equipment. 


O Caulking that has hardened or separat ted. 
missing. 


> Bulges, staining of the jacketing syete 
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| Other area's suscep 
rea's exposed to source of wat 
Mist overspray from cooling tov 
To steam vents 
To deluge systems 
" To process spills etc. 
o Systems that normally oper 
to 175°C (for CS) and 50* 
Services that are outside of the ak 
are in intermittent service or are sub 
frequent outages are also inclu 
susceptible to CUI. 




















Q Other area's susceptible to CUI 
A in which vibration has a’ 
inflict damage on insulation jac 
caulki ng, providing paths for water 


O 


©) 


Systems with deteriorated coat 


wrapping. 


Cold service equipment consistent 


below the atmospheric dew point. - 


Steam-traced systems experienci 
leaks, especially at tubing fittings k 


insulation. 


























L Improper an 













L Other area's susceptible to CUI d 5^ 

o Systems in which vibration has a tended | to ' 
inflict damage on insulation jacket ing 

caulking, providing paths for water ingressi - 





o Systems with deteriorated coating à anc K 

wrapping. E oe tf 
o Cold service equipment consistently o péra iÈ 
below the atmospheric dew point. ‘ 7 


o Steam-traced systems experiencing tracing), 
leaks, especially at tubing fittings E bel 1e; 
insulation. 














Extent of damaged insulation 
Extent of stripping and inspection (extend 


== until all potential related corrosion 


Imm — - —— —À 9-5 


damage is located) 


Vertical-section damaged area: 
inspect to low point elbow plus - 
section of horizontal insulation © 

(with a mininum of 1D or 12 in) |= 





Example of Piping Areas of Concern 










Horizontal-section 


Damaged circumferential 
cladding joints: inspect 





damaged area: inspect 
damaged length plus one 
section on either end 


_one section either side 

















Head i-e top 
aA, Top platform supports 


. Lifting lugs 


Davits MISDOGNUC openings unrepaired 






Platform, ladder brackets 


| arge nozzle 
or manway 


- ~ insulation thickness 
* Stiffening ring, exposed 


, atiffening or support ring, hidden 
imall gusseted 

connections 
Example of Vessel Areas of Concern | nine Saar 
brackets 


support ring, off wall 


| On-vessel pipe brackets, guides 





Lm 


— 





E ^) Fireproofing, vessel support 


77 Trapped water 
, Water entry point 
4| Impediment to drainage 





—— hl, Potential wick action 


Probable corrosion 
zone 














Hoof nozzles 





—~ | | | Roof structural steel 


Cool vapour space LM 
(potentially more corrosion | 
on steel where metal temperature |  Gusseted connections (gusset 
is not stabilised by liquid contact) 77 down) 

| || | Stairways, each tread attached 





























^J (corrosion continues from each tread 
Example of Tank Areas of Concern Hot liquid as far as tank base in some cases) 

" 

*! Large nozzles, manways 

[i 


Sediment day insulate | SARC RENO 
base of tanks above |. (3usseted connections 
120 °C/250 °F, causing ^. (better gusset up 

low metal temperature } ) i | 
and corrosion ~ 



































^| j|» Wall-base junction, 
‘Na including foundation bolt fixtures 























How to Prevent CUI 


Ql To prevent CUI, a lot of prevention strategies 
required to be taken from the design 
through construction, plant operation, t 
shutdown a plant. 


[Q CUI prevention strategies provide long ter n2 


free from “un-necessary shutdowns) 
expected maintenance", "catastrophic failt (e 
the systems and significant maintenan ce 

reductions. / 














reliable prevention of CUI that move ton Nard i 


ip eee | 
U f F 













al "M: 
b 
LE 


" OE. n | IE ji 











Q CUI prevention strategies include followii 
elements: “ig T 
1. 


2. 
3. 
A 













ye 


Design — piping, equipment, and tank. 
Protective coating selection. 

Insulation installation procedure or speciticat 
Insulation installation by a si 
craftmanship/contractor. 
Ongoing inspection (visual and/or NM 
maintenance practices during plant operati 
Periodic strip, abrasive blast, re-paint 
insulate the system during plant operation 
shutdown. on 


A. 
| 
K 
i | 


1 
C) 
Í 
"a 


© 5 5S 

















L1 Design — piping, equipment, and tank — 

o Equipment and piping design has an 
important influence on CUI. 

o If proper consideration is given to CUI at th 7, 
design stage it may be possible to eliminate .' 
corrosion altogether, or at least to limit the // 
potential for CUI and CI-ESCC. T A 
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Prevent CUI | I | 


€ — 
EM | p» 
Q Design - piping, equipment, and tank ls 
o The best way of avoiding CUI is not to i ins 
a piping or equipment at all. : 


o The above statement is not always E le 
saying not to insulate a surface when a surfac 
must be insulated for: heat consery 
process stabilization, preventing freez 
reduce noise pollution, and personal protect 
etc. 

o But, where insulation is required ot 
personal protection (PP) it is recommended tc 
fit metal guards/mesh rather than insulation 




















PP Insulation! 
(Mesh) 






| 























How to Prevent CUI 








o When designing abit to situate roa 
and piping, consideration should be gi iven. 0 
allow effective space for insulation installation 
inspection and maintenance. al 


= For example, a designer should not desiói 
install/situate pipes: a 
Y Too closed together * 3 
Y Too closed together with steel sti 
gratings, cable trays etc. = 
v Too closed together with an equiprr ent 


* Above design problems may allow no sufficient gap/sp pace to asul ate 
of water or moisture intrusion, and are practically imo ossi sible to ins 
surface and maintain effectively during construction, operation. and 












|, E 























t CUI 


Q Design - piping, equipment, and tank 
o Other undesirable design reatureaa of an 
equipment or tank that can influenea the rate of 
CUI are: I- - 

= Using shapes that funnel water into the insulatior 
such as angle-iron brackets. 
" |tems that cause qe Í 
weatherproofing, such as lifting lt lug 
brackets, nozzle extensions, decking ai an 
supports, nameplates etc. 
= Using shapes that are likely to retain waters 
flat horizontal surfaces, vacuum ring 
insulation support rings etc. E 


How to Preve 
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a Water Entry Points 
Through Protrusions 
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11 Design - piping, equipment, and tank - 





o The more breaks that there 
weatherproofing, the more likely it v 
water will enter the insulation and | 
cause CUI. i 


of nozzles, supports, vents, drains, : 

that will protrude through the weath 
. 9 À À. , x 

* The good practice is to cut off all ui 

protrusion such as lifting lugs once t 

has been lifted and securely fixed in po 























1 Design - piping, equipment, and tank EN Ct 
o It is considered good practice to use igh- 
density insulation at support locations ar to f 
load-bearing supports that will í onta 
weather proofing only, thus resul tim 
continuous weatherproofing. ai a 

o Locating valves and flanges in the hofiz opta | |? 
part of piping runs rather than the v 
limit water retention is also a good prac ctic 



































JJ Design - piping, equipment, and tank 
o Ifthe risk of CUI is considered very high, for, say 
carbon steel, the designer may select another ` 
material of construction that will not sufferi rom | 74 
CUI. > K 
"= Small diameter piping (3 NPS or less) appears to . 
be prone to CUI leaks because of its low wall 
thickness, increased number of field welds, coating 
inefficiency and the tendency to pay less attention 
during handling, maintenance and inspection. 
= Austenitic or duplex stainless steels, may be 
selected, accepting that there may still be a risk of 
CI-ESCC. 































How to Prevent CUI | 









Q Design - insulation system tT 
o The next step in the design is proper insu ain 
selection. » 
o Generally industrial insulation fall into 5j two È 
Goan Cell Insulation 
categories: " 





"= Low temperature (below ambient) a 
= High temperature (above ambient) - 

o Low temperature insulation typicallydi 
PUF, PIR, flexible elastomeric foam, cellula 


and phenolics etc. 








mineral wool, calcium silicate, oerlit 
glass and fiberglass etc. 

















How to Prevent CUI | 


LJ Design - insulation system 


o Each and every insulation material listed | 


previous slide has limitation, advantages ; d^ 
disadvantages. 





Open Cell Insulation 
o Consideration should be given by the.designer piim 


to select an insulation material that n minimizes 
water ingress and does not retain wate’ HW 


o Closed cell insulation materials, ( 
elastomeric foam or cellular glass) an = 
more effective barrier to water ingress than 
cell insulation materials (mineral wool or ce 
silicate). : 




















; -— “i 
. Closed Cell Insulation 











Metal Jacket 





Vapor Barrier Mastic (Asphaltic) 
J Design - insulation system Reinforcing Fabric 
o In addition to water absorbency, another facto 
rier. 
to consider is the chemical content ‘of th 
insulation. 


= Insulation materials and its accessories must oe p D 
free from chloride, salts or other contaminants ot 
can accelerate the rate of corrosion u nde, x | 
insulation. MP 







Mastic Asphattic) | 








' l i i > dim oy Joint Sealant 
o High density insulation "m e A 
recommended at area's of high foot traffic so — — 
Glass Fiber Tape 


that, if the weatherproofing is walked on, it is 
not easily damage. Foamglas 

















insulation system design. 


= Rigid and semi rigid insulation may í 
expansion Joints. 


= Failure to install these joints can «a 
uncontrolled movement of the insulation I nie 
to the equipment or piping. 






breakdown and condensation or ingress c 
into the insulation. 


o The linear coefficient of thermal expansion or contrac cte 
of both piping and insulation must also be considere 





* This may result in vapor barrier or weather oofi 


) E / Jta 












Q Design - insulation system | SEES 
o System movement must be allowed || for | 


























How to Prev 









Q Design - insulation system 


o Weatherproofing provides mechani ical a 
weather protection for insulation systems: 

o Although weatherproofing acts as a pr 
barrier to CUI, it susceptible to weather, chem 
attack and foot traffic damage once it is i instal led: 
therefore consideration should be given to select 
an appropriate weatherproofing material that cans 
resist the above problems. 

o Insulation weatherproofing materials are 
metallic and non-metallic. 

















How to Prevent CUI 










L Protective coating selection 


o Protective coatings applied to the-ext eid ID 
surface of equipment, tanks, and pip ing ai re theft 
last line of defense in preventing CUI. -— 


= 
a E Y ia 





o Following coatings and wrapping are most 
commonly used to reduce the potential for CUI; 
= Organic coatings E = 
* Thermally sprayed aluminum coating 
= Aluminum wrapping 


o A careful consideration should be gi ven I 
designer to select an appropriate coatin« 
NO 

wrapping to protect the steel from CUI. ~ 


























U 





How to Prevent C 


L Protective coating selection 
o Organic coatings 

= Organic coatings need to be of high=c 
immersion grade to provide a barrier te 

= Organic coatings provides good prot 

against corrosion, but water ingress 

insulation causes premature «x 

breakdown and significant CUI. 

* A "brittle" nature of the thin film 

coatings lead to "nicks and scratches” 

pipe handling and installation. 

= Permeable nature of the organic. 

continues to be the weak points in € 





























LJ Protective coating selection 
o Organic coatings 


= Coatings applied on a prepared steel surfe 
good quality control procedures are t 
considered to have a lifetime of 9 - 
before routine inspection and maint 
required. 


















* Continued development and evalt 


organic coatings remains an im 
contribution to CUI prevention technolo 























How to Prevent CUI 















M Protective coating selection 


o Thermally sprayed aluminum coatings 
= TSA coatings have been applied to carbon steel 
piping or equipment to provide an effective barrier t« 
CUI. 
= Historically, TSA coatings have been less comm 
applied than organic coatings, one of the ree 
could be its initial cost. à 
= Experience has shown that TSA coatings pi 
remarkably well preventing CUI with lifetime of 20= : 





costing at the design stage when considering lS 
coatinas instead of organic coatinas. 




















LJ Protective coating selection 


o Aluminum foil wrapping 
= Aluminum foil wrapping has most o 
applied to insulated austenitic stainle "- 
and equipment to limit the potential foi 

= There is good experience within inc 
aluminum foil wrapping has s provid 
effective solution than using organic coe 

Y' Foil can act as both physical barrier a 
barrier to prevent CI-ESCC. « | 

= Care must be taken to ensure that the exter 
insulation weatherproofing is correctl 
under the control appropriate quality : 
level. 




































How to Prevent CUI 















LJ Insulation Specification 


o Insulation specifications are critical requirements 
for insulation system design and insulation work. 
o Specification controls material and installation - 
requirements. 
o Loosely written specifications with insufficient. 
material descriptions and installation)" 
requirements may result in costly repairs durif 
construction or after the plant is operational. 
o A specification needs to be complete and- 
detailed, it must clearly describe materials 
application, and finishing requirements. ^ 


Li 
por. 





























LJ Insulation Specification 
o Common specification flaws to be avoi ided are: 

= Incorrect application materials 

v Open cell or wicking type insulation materials, such as 


calcium silicate and fibrous products, specified for 
below-ambient temperature applications 


= Product specification by using a i 
without stating the properties required 
intended service. 








" |mproper and unclear application meth ods 

v Incorrect multi-layer schedules, lac of expansi 
joints, missing vapor barriers, and incorrect iin: 

system securement methods etc. 











How to Prevent CUI 


Skilled 





M Craftmanship — Insulation installation/Main 
o Another critical factor that is frequently overloo 
is to review in detail with the supernis 
responsible for insulation installation during [ 
construction stage, maintenance stage à ana 
forth. Em : 
o An skilled and trained workmanship is necessanya 
install and maintain an insulation system. — y 
"= |OGS certified insulation applicators (CIAM cage mes 
recommended for installation and maintenance 
o Inspection following installation must 


frequently on a routine basis by a qualifiee 
= |OGS certified insulation inspectors K aie 
recommended to perform insulation inspection | Pp. 
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LJ] Ongoing inspection 


w to Prevent CUI 


o It is considered to be an important Pre 


facility owner to assign a dedicated insulation "4 


team to inspect and maintain an insulati on d 
during the plant operation and maintenance 

o The ongoing inspection should include: vist 
well as NDT. 

o A plan should be developed to es 
warning signs of CUI. "T 

^ |tis helpful to begin with a plant or area maj 
indicating location of equipment. 

* The map should be used as a point of depan 
prioritized, inspect, and record suspect insule 
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LJ] Ongoing inspection 


© 


Following are the CUI warning signs" the 
insulation inspection personnel should Ic look fo 


a CUI suspected area of a piping or ee nt e 
= Weathered, damaged, inelastic, Or m Jesin ON 


caulking/sealant. 
* Weathered, split, or missing mast . m« 
barriers. 
= Punctured, torn, loose, dislodged, slip oped, n 


or corroded metal jacketing. A y is = 


z Unsealed piping terminations. 


as structural stainless steel soportl 








"CUI Warning Signs No Mastic/Caulkinc 
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_] Ongoing inspection 


o Following are the CUI warning signs that | 
insulation Inspection personnel should look for in^ 
a CUI suspected area of a piping or equipmeni 














= Swollen or blistered insulation. j : 
= Improper installation interfering v with wata er run-off. 
= Mildew or moisture at insulation supp 
vacuum rings. 
= Unprotected insulation where parts ay 
removed. = 
= Unsealed metal wall thickness test points. 
= Flashing that does not shed water. 
= Open joints in jackets from physical damage 
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LJ] Ongoing inspection 
o Assessment of damage Is performed if 
investigations or observations indicate wet 
insulation/CUI warning(s) listed in previous slide: d " 
* The extent of corrosion or structural dama aoe p. | FOP i 


m 


the piping or equipment must be assessed, . E. 


: i N L Te i 
AE 8e * at m. P MM o i 
Ec ge wn. 
P r. Es Fs i rj E 


NDT technique. S 






from vessel or piping >24in in diam 
section approximately 3ft long ira 





iping |. 





corrosion damaae. 


* Insulation removal should be carried out or the - 
corrosion should be evaluated byi a suitable - 


fey ^i 
Td J 


v Remove a patch insulation, 18 — 24 in Y in a area, 
ter, or x e 


«24in in diameter where there is d cd 









































LJ] Ongoing inspection 


o Assessment of damage is perfor ‘med if 
investigations or observations indicate wet 


insulation or CUI warnings listed in previous slide: - ; 
= The extent of corrosion or structural eye to. 





= Insulation removal should be carried ¢c out« ort ja 
corrosion should be evaluated yas sui tabl e 
NDT technique. 3 ae 


V |f CUI has occurred, remove all the in 
from the damaged areas. 

v Inspect the total surface area, measure ERES 
thickness by a suitable NDT technique. t ^i 


J = J- 
E - -— 
p < P j- : 
e ES m : 
i l a i 
-— pt m 
= I > nR, 
| LU 1 
SU bathed s L| " 
m 1 i ' Ws jn | 
a w = t 2 
uf e— b 2 















the piping or equipment must be assessed; e 





























LJ] Ongoing inspection 

o Assessment of damage is rerfarmed if 

investigations or observations indicate wet 

insulation or CUI warnings listed in previous slide: - e NO 

= The extent of corrosion or structural dama ogai to pa M» 

the piping or equipment must be assessed, F4 p" 

* Insulation removal should be ms e c - 
corrosion should be evaluated E. a suis 

NDT technique. B ^ tf 

v The damaged parts of the piping/e e qui meni | 

must be repaired as necessary or replac ced gu 

v Surface preparation of the metal must be cé rried 


out before application of the rere coating. 
and finally the surface is reinsulated. 







































LJ] Ongoing inspection 
o Assessment of damage is perfor Med if 
investigations or observations indicate wet 
insulation or CUI warnings listed in Whey slide: - 


= The extent of corrosion or structural mo wp to I 


the piping or equipment must be assessec d. p" « 
* Insulation removal should be carried € out o E ct P 


corrosion should be evaluated K- apg ple 
NDT technique. E" ZZ E 


V |f there is no CUI and the insule atic ion dry 
replace the removed insulation nii IS 
thoroughly to avoid water or mois isture ir ingre j 
using proper insulation installation technique. ~ 
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LJ] Ongoing inspection 
o Assessment of damage is rerfarmed if 
investigations or observations indicate wet 
insulation or CUI warnings listed in previous — 


= The extent of corrosion or structural dama: 










yr . Ao [i 7 p 
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Je k- w^ P re "ia r "P a 
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the piping or equipment must be assessed. P. p s 







* Insulation removal should be od DEN ori 

corrosion should be evaluated oya as t 
E Te 

NDT technique. 


v |fno CUI is detected upon insulation i r refroval E but, p 


the insulation is found wet, remove bal sulle 
to the point where it is completely dry — — 
4 Eliminate the source of water i jue 
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How to Prevent CUI 


LJ Periodic insulation stripping 
o This is mostly seen when a plant is shud 









Insulation removal or stripping may be carri ied o 
based on Risk Based Inspection plan (RBI). - 
The insulation stripping may be erfond red b 
facility owner every 5 years, in which a pla 
shutdown, insulation is removed, surface cor 
of the piping or equipment is assessed (visual'a 
NDT), and method of repair is determine d. - T 
= Replacement of a pipe/equipment may be ne SS 
If its integrity is affected by severe CUI : o ste 
or by CI-ESCC of austenitic or duplex ste inles: 5 Ste 
Finally blast cleaning, re-coating, and re-insulat 
of the piping or equipment is carried out. 


























How to Prevent Cl 








Pipe Heavily 
Affected By CUI 


[ YT, ee ee 











MUS eure 
E ah ie te 











I It is said that the "prevention is better than cure" 
thus preventing CUI should be everyone 
responsibility. 

o [tis strongly recommended that everyone who is 
working in a plant is responsible for ensuring that 
insulated systems are correctly installed, are ins e 
and are properly maintained. vention 

o All personnel that are working in the plant are 
responsible for reporting damage to insulation 
systems when observed. d 

o The higher management must also ensure that there 
is a culture within the organization that reinforces the 
need to treat insulated systems in a way that avoids 
un-necessary damage that would promote CUI. 





























Cure 


LJ It is said that the "prevention is better than cure" 
thus preventing CUI should be every one 
responsibility. 

o Maintenance department responsibility to ensure that 
insulated systems (coating & insulation) are correctly 
installed and maintained using approved standards and 
that adequate quality checks are carried out. | entio 

o Operation department should ensure that n to 
insulation or steam tracing leaks under insulation are 
reported immediately to the maintenance department for 
repair. " 

o Inspection department should carry out inatction work 
to locate CUI on insulated systems, assess the degree of 
corrosion damage, and ensures that appropriate corrective 
and preventive measures are taken. 
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Man În tine Picur : Soutinioore 





This man me to clo his slide. 
Arter | done doing his slide, he refuse 
to pay me and! banned me insteacl. 
Shame ON YAU 











